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PRIORITY APPLN. INFO. : 

AB The present invention provides nucleic acids and 

polypeptides for ABCG8, a novel member of the ABC family of transporter 
mols. ABCG8 is involved in the transport of cholesterol and other 
sterols, as well as other lipids, across membranes, and is assocd. with 
the human disorder sitosterolemia. ABCG8 sequences 
from human and mouse are provided. The genomic position of 
human (2p21) and mouse (chromosome 17) ABCG8 is also provided. 
Significantly, the map position of human ABCG8 corresponds to 
the map position of the sitosterolemia-causing gene. It is 
speculated that ABCG8 binds to the ABCG5 transporter to achieve sterol 
transport activity. ABCG5 and ABCG8 are tandemly arrayed in a 
head-to-head orientation, which suggest that the two genes have a 
bi-directional promoter. It was shown that ABCG5 and ABCG8 are regulated 
coordinately. There expression were found in liver and intestine in 
human and mouse. It is further speculated that, in patients with 
sitosterolemia, the gene encoding the ABCG5 moiety and/or the gene 
encoding the ABCG8 moiety of the ABCG5 -ABCG8 heterodimer is mutated, 
thereby eliminating function of the heterodimer and abolishing sterol 
transport activity in cells. The herein-disclosed sequences can be used 
for any of a no. of purposes, including for the diagnosis and treatment of 
cholesterol-assocd. disorders, including sitosterolemia, and for 
the identification of mols. that assoc. with and/or modulate the activity 
of ABCG8 and ABCG5 -ABCG8 heterodimer. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention provides nucleic acids 

encoding a novel ABC family cholesterol transporter, SSG. The 
herein-disclosed sequences can be used for any of a number of purposes, 
including for the diagnosis and treatment of cholesterol-associated 
disorders, including sitosterolemia, and for the 

identification of molecules that associate with and/or modulate the 
activity of SSG. 
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AB Mutations in the ATP-binding cassette (ABC) transporters 

ABCG5 and ABCG8 have recently been shown to cause the autosomal recessive 
disorder sitosterolemia. Here we demonstrate that the ABCG5 and 
ABCG8 genes are direct targets of the oxysterol receptors liver X receptor 
(LXR) alpha and LXRbeta. Diets containing high cholesterol markedly 
increased the expression of ABCG5/G8 mRNA in mouse liver and intestine. 
This increase was also observed using synthetic ligands of LXR and its 
heterodimeric partner, the retinoid X receptor. In situ hybridization 
analyses of tissues from LXR agonist-treated mice revealed that ABCG5/G8 
mRNA is located in hepatocytes and enterocytes and is increased upon LXR 
activation. In addition, expression of the LXR target gene ABCA1, 
previously implicated in the control of cholesterol absorption, was also 
dramatically up-regulated in jejunal enterocytes upon exposure to LXR 
agonists. These changes in ABC transporter gene 

expression were not observed in mice lacking LXRs . Furthermore, in the rat 
hepatoma cell line FT02B, LXR-dependent transcription of the ABCG5/G8 
genes was cycloheximide-resistant , indicating that these genes are 
directly regulated by LXRs. The addition of ABCG5 and ABCG8 to the growing 
list of LXR target genes further supports the notion that LXRs serve as 
sterol sensors to coordinately regulate sterol catabolism, storage, 
efflux, and elimination. 
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genes AbcgS and Abcg8 

Lu K.; Lee M.-H.; Yu H. ; Zhou Y.; Sandell S.A. 
G. ; Patel S.B. , 
S.B.' Patel, Division of Endocrinology, Medical 
University of South Carolina, 114 Doughty Street, 
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reference (s) 
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Journal; Article 
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Mammalian physiological processes can distinguish between dietary 
cholesterol and non-cholesterol, retaining very little of the 
non-cholesterol in their bodies. We have recently identified two genes, 
ABCG5 and ABCG8 , encoding sterolin-1 and -2 respectively, mutations of 
which cause the human disease sitosterolemia . We 
report here the mouse cDNAs and genomic organization of AbcgS 
and Abcg8. Both genes are arranged in an unusual head-to-head 
configuration, and only 140 bases separate their two respective 
start-transcription sites. A single TATA motif was identified, with no 
canonical CCAT box present between the two genes. The genes are located 
on mouse chromosome 17 and this complex spans no more than 40 kb. 
Expression of both genes is confined to the liver and intestine. For both 
qenes, two different sizes of transcripts were identified which differ m 
the lengths of their 3' UTRs . Additionally, alternatively spliced forms 
for AbcgS were identified, resulting from a CAG repeat at the intron 1 
splice-acceptor site, causing a deletion of a glutamine. We screened 20 
different mouse strains for polymorphic variants. Although a large number 
of polymorphic variants were identified, strains reported to show 
significant differences in cholesterol absorption rates did not show 
significant genomic variations in AbcgS or Abcg8 . 
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The plasma concentrations of cholesterol precursor sterols and plant 
sterols vary over a 5- to 10-fold range among normolipidemic individuals, 
and provide indices of the relative rates of cholesterol synthesis and 
fractional absorption. In the present study, we examined the relative 
contributions of genetic and environmental factors to variation in the 
plasma concentrations and sterol -cholesterol ratios of five noncholesterol 
sterols, including the Salpha-saturated derivative of cholesterol 
(cholestanol) , two precursors in the cholesterol biosynthesis pathway 
(desmosterol and lathosterol) , and two phytosterols (campesterol and 
sitosterol) . Plasma sterol concentrations were highly stable m 30 
individuals measured over a 48 week period. Regression of offspring sterol 
levels on the parental values indicated that plasma levels of all five 



noncholesterol sterols were highly heritable, ^gis of ^.gotic and 
dizygotic twin pairs also indicated strong hentability °f a ^j£ ve 
sterols. Two common sequence variations (D19H and T4 00K) in ABCG8 , an ABC 
half -transporter defective in sitosterolemia, were associated 
witJ lower concentrations of plant sterols in parents and in their 
offsnrinq Taken together, these findings indicate that variation in the 
olasma concentrations of noncholesterol sterols is highly heritable and 
SarpoJymorpSm in ABCG8 contributes to genetic variation in the plasma 
concentrations of plant sterols. 
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^~tic n of the liver and intestine is re 5 ul,ted by the 

ABCG5 and ABCG8 transporters. To identify potential regulatory elements, 
152 kb of the human ABCG5-ABCG8 gene cluster was sequenced and 
comparative genome analysis was performed. The two genes are oriented m 
a Sad-to-head configuration and are separated by a 374-b P mtergemc 
region, which is highly conserved among several species Using a reporter 
construct, the intergenic region was found to act as a bidirectional 
promoter. A conserved GATA site in the intergenic region was shown by 
slte-d^ected mutagenesis to act as a repressor for the ABCG5 promoter. 
The intergenic region was also shown to be partially responsive to 
treatment by LXR agonists. In summary, several potential regulatory 
elements were found for the ABCG5 and ABCG8 genes, and the intergenic 
region was found to act as a bidirectional promoter. 
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ABCA6 , a novel A subclass ABC 
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(Reprint) P4 _ 
Univ Regensburg, Inst Clin Chem & Lab Med, Franz Josef Str 
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Germany 
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AUG 2001) Vol. 285, No. 5, pp. 1295-1301. 
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English 
26 

^ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
Here we report the cDNA cloning of a novel member of the ABC 
A transporter subfamily from human macrophages. The identified 
coding sequence is of 5 . 0 kb size and contains an open reading frame which 
encodes a 1617 amino acid polypeptide. Structurally, the putative 
ABC transporter protein product consists of two tandemly 
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oriented subunits, each composed of a transmembrane domain followed by a 
nucleotide binding fold, and thus conforms to the group of full-size 
ABC transporters. We also demonstrate the existence of 

fn alternative transcript that codes for a 637 amino acid protein variant 
bearing the features of a truncated half -size transporter. Among the 
human ABC transporter subfamily A the novel 

transporter shows highest protein sequence homology with ABCA8 (60%), 
followed by ABCA2 (32%) and ABC Al (32%), respectively. In agreement with 
the proposed classification, the novel transporter was designated ABCA6 . 
The ABCA6 gene is ubiquitously expressed with highest mRNA levels m 
liver lung, heart and brain. Analysis of the genomic organization 
demonstrated that the ABCA6 gene is composed of 38 exons which extend 
across a region of 62 kb size on chromosome 17q24.2. Based on its 
structural features and its cholesterol -responsive regulation ABCA6 is 
potentially involved in macrophage lipid homeostasis. (C) 2001 Academic 
Press . 
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Sitosterolemia is an autosomal recessive disorder caused by 
mutations in two adjacent genes encoding coordinately regulated ATP 
binding cassette (ABC) half transporters (ABCG5 and ABCG8) . In this paper 
we describe three novel mutations causing sitosterolemia: 1) a 
frameshift mutation (c . 336 -337insA) in ABCG5 that results in premature 
termination of the protein at amino acid 197; 2) a missense mutation that 
changes a conserved residue c.l311C>G; N437K) in ABCG5 and 3) a splice 
site mutation in ABCG8 (IVS1-2A>G) . This study expands the spectrum of the 
ABCG5 and ABCG8 mutations that cause sitosterolemia. Nine 
nonsynonymous polymorphisms are also reported: I523V, C600Y, Q604E, and 
M622V in ABCG5 ; and D19H, Y54C, T400K, A632V, and Y641F in ABCG8 . 
Copyright 2001 Wiley-Liss, Inc. 
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Sitosterolemia is a rare autosomal recessive disorder 

characterized by (a) intestinal hyperabsorption of all sterols, including 
cholesterol and plant and shellfish sterols, and (b) impaired ability to 
excrete sterols into bile. Patients with this disease have expanded body 
pools of cholesterol and very elevated plasma plant-sterol species and 
frequently develop tendon and tuberous xanthomas, accelerated 
atherosclerosis, and premature coronary artery disease. In previous 
studies, we have mapped the STSL locus to human chromosome 2p21. 
Recently, we reported that a novel member of the ABC- 
transporter family, named M sterolin-l" and encoded by ABCG5, is 
mutated in 9 unrelated families with sitosterolemia; in the 
remaining 25 families, no mutations in sterolin-1 could be identified. We 
identified another ABC transporter, located <400 bp 

upstream of sterolin-1, in the opposite orientation. Mutational analyses 
revealed that this highly homologous protein, termed -"sterolin-2" and 
encoded by ABCG8, is mutated in the remaining pedigrees. Thus, two highly 
homologous genes, located in a head-to-head configuration on chromosome 
2p21, are involved as causes of sitosterolemia. These studies 
indicate that both sterolin-1 and sterolin-2 are indispensable for the 
regulation of sterol absorption and excretion. Identification of 
sterolin-1 and sterolin-2 as critical players in the regulation of 
dietary- sterol absorption and excretion identifies a new pathway of sterol 
transport . 



L5 ANSWER 10 OF 13 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR (S) 



CORPORATE SOURCE: 



CAPLUS COPYRIGHT 2 003 ACS DUPLICATE 5 

2001:588364 CAPLUS 
136 :257995 

An ATP-binding cassette gene (ABCG5) from the ABCG 
(White) gene subfamily maps to human 
chromosome 2p21 in the region of the 
sitosterolemia locus 

Shulenin, S.; Schriml, L. M, ; Remaley, A. T.; Fojo, 
S.; Brewer, B.; Allikmets, R. ; Dean, M. 
Laboratory of Genomic Diversity, NCI -Frederick, 
Frederick, MD, 21702, USA 

Cytogenetics and Cell Genetics (2001), 92(3-4), 
204-208 

CODEN: CGCGBR; ISSN: 0301-0171 
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Journal 
English 

A new human ATP-binding cassette (ABC) 

transporter gene that is highly expressed in the liver is 
characterized. The gene, ABCG5, contains 13 exons and encodes a 651 amino 
acid protein. The predicted protein is closely related to the Drosophila 
white gene and a human gene, ABCG1, which is induced by 
cholesterol. All members of this subfamily of genes have a single 
ATP-binding domain at the N-terminus and a single C-terminal set of 
transmembrane segments. ABCG5 maps to human chromosome 2p21, 
between the markers D2S117 and D2S119. The abundant expression of this 
gene in the liver suggests that the protein product has an important role 
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Identification of a gene, ABCG5 , important in the 
regulation of dietary cholesterol absorption 
Lee M.-H.; Lu K. ; Hazard S.; Yu H. ; Shulenin S.; 
Hidaka H. ; Ko j ima H. ; Allikmets R. ; Sakuma N.; 
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The molecular mechanisms regulating the amount of dietary cholesterol 
retained in the body, as well as the body's ability to exclude 
selectively other dietary sterols, are poorly understood. An average 
western diet will contain about 250-500 mg of dietary cholesterol and 
about 200-400 mg of non-cholesterol sterols. About 50-60% of the dietary 
cholesterol is absorbed and retained by the normal human body, 
but less than 1% of the non-cholesterol sterols are retained. Thus, there 
exists a subtle mechanism that allows the body to distinguish between 
cholesterol and non-cholesterol sterols. In sitosterolemia, a 
rare autosomal recessive disorder, affected individuals hyperabsorb not 
only cholesterol but also all other sterols, including plant and 
shellfish sterols from the intestine. The major plant sterol species is 
sitosterol; hence the name of the disorder. Consequently, patients with 
this disease have very high levels of plant sterols in the plasma and 
develop tendon and tuberous xanthomas, accelerated atherosclerosis, and 
premature coronary artery disease. We previously mapped the STSL locus to 
human chromosome 2p21 (ref. 4) and further localized it to a 
region of less than 2 cM bounded by markers D2S2294 and D2S2291 (M.-H.L 
et al . , manuscript submitted) . We now report that a new member of the 
ABC transporter family, ABCG5, is mutant in nine 
unrelated sitosterolemia patients. 
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RARE LIPID DISORDER HINTS AT CHOLESTEROL -CUTTING AGENTS 
TULARIK, TEXAS U. TEAM UP TO FERRET OUT GENES THAT HUSTLE 
TOXIC PLANT STEROLS OUT OF BODY. 
Leff , David N. 
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AB In healthy individuals, acute changes in cholesterol intake produce modest 
changes in plasma cholesterol levels. A striking exception occurs in 
sitosterolemia, an autosomal recessive disorder characterized by 
increased intestinal absorption and decreased biliary excretion of dietary 
sterols, hypercholesterolemia, and premature coronary atherosclerosis. 
The authors identified seven different mutations in two adjacent, 
oppositely oriented genes that encode new members of the ATP-binding 
cassette (ABC) transporter family (six mutations in 
ABCG8 and one in ABCG5) in nine patients with sitosterolemia. 
The two genes are expressed at highest levels in liver and intestine and, 
in mice, cholesterol feeding up-regulates expressions of both genes. 
These data suggest that ABCG5 and ABCG8 normally cooperate to limit 
intestinal absorption and to promote biliary excretion of sterols, and 
that mutated forms of these transporters predispose to sterol accumulation 
and atherosclerosis. 

REFERENCE COUNT: 3 8 THERE ARE 38 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



=> d ibib ab 1-7 



-L6 ANSWER 1 OF 
ACCESSION NUMBER: 
TITLE : 

AUTHOR : 



CORPORATE SOURCE: 



SOURCE : 



DOCUMENT TYPE: 
COUNTRY : 
LANGUAGE : 
SUMMARY LANGUAGE 
AB 



7 BIOTECHNO COPYRIGHT 2003 Elsevier Science B.V. 
2001:32044523 BIOTECHNO 

Identification of a gene, ABCG5, important m the 
regulation of dietary cholesterol absorption 
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The^Secular mechanisms Regulating the amount of dietary cholesterol 
retained in the body, as well as the body's ability to exclude 
selectively other dietary sterols, are poorly understood An average 
western diet will contain about 250-500 mg of dietary cholesterol and 
about 200-^00 mg of non-cholesterol sterols. About 50-60% of the dietary 
cholesterol is absorbed and retained by the normal human body, 
bu? less than 1% of the non-cholesterol sterols are retained Thus, there 
exists 1 subtle mechanism that allows the body to distinguish between 
cholesterol and non-cholesterol sterols. In sitosterolemia, a 
rare autosomal recessive disorder, affected individuals hyperabsorb not 
only cholesterol but also all other sterols, including plant and 
shellrish sterols from the intestine. The major plant sterol species is 
sitosterol; hence the name of the disorder. Consequently patients with 
this diseaU have very high levels of plant sterols in the plasma and 
develop tendon and tuberous xanthomas, accelerated atheroscl eros, d 
premature coronary artery disease. We previously mapped the STSL locus to 
human chromosome 2p21 (ref . 4) and further localized it to a 
reqion of less than 2 cM bounded by markers D2S2294 and D2S2291 (M.-H.L 
etal , manuscript submitted) . We now report that a new member of the 
ABC transporter family, ABCG5 , is mutant m nine 
unrelated sitosterolemia patients. 
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Mutations in ATP-cassette binding proteins G5 (ABCG5 ) and 

G8 (ABCG8) causing sitosterolemia. 
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Sitosterolemia is an autosomal recessive disorder caused by 
mutations in two adjacent genes encoding coordmately regulated ATP 
Snding cassette (ABC) half transporters (ABCG5 and ABCG8 ) . In this paper 
we describe three novel mutations causing sitosterolemia: 1) a 
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frameshift mutation (c . 336-337insA) in ABCG5 that results in premature 
termination of the protein at amino acid 197; 2) a missense mutation that 
changes a conserved residue c.1311C>G; N437K) in ABCG5 and 3) a splice 
site mutation in ABCG8 (IVS1-2A>G) . This study expands the spectrum of the 
ABCG5 and ABCG8 mutations that cause sitosterolemia . Nine 
nonsynonymous polymorphisms are also reported: I523V, C600Y, Q604E, and 
M622V in ABCG5 ; and D19H, Y54C, T400K, A632V, and Y641F in ABCG8 . 
Copyright 2001 Wiley-Liss, Inc. 
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Sitosterolemia is a rare autosomal recessive disorder 

characterized by (a) intestinal hype rab sorption of all sterols, including 
cholesterol and plant and shellfish sterols, and (b) impaired ability to 
excrete sterols into bile. Patients with this disease have expanded body 
pools of cholesterol and very elevated plasma plant-sterol species and 
frequently develop tendon and tuberous xanthomas, accelerated 
atherosclerosis, and premature coronary artery disease. In previous 
studies, we have mapped the STSL locus to human chromosome 2p21. 
Recently, we reported that a novel member of the ABC- 
transporter family, named "sterolin-l" and encoded by ABCG5, is 
mutated in 9 unrelated families with sitosterolemia; in the 
remaining 25 families, no mutations in sterolin-1 could be identified. We 
identified another ABC transporter, located <4 0 0 bp 

upstream of sterolin-1, in the opposite orientation. Mutational analyses 
revealed that this highly homologous protein, termed " sterolin-2 M and 
encoded by ABCG8, is mutated in the remaining pedigrees. Thus, two highly 
homologous genes, located in a head- to-head configuration on chromosome 
2p21, are involved as causes of sitosterolemia. These studies 
indicate that both sterolin-1 and sterolin-2 are indispensable for the 
regulation of sterol absorption and excretion. Identification of 
sterolin-1 and sterolin-2 as critical players in the regulation of 
dietary-sterol absorption and excretion identifies a new pathway of sterol 
transport . 
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Shulenin, S.; Schriml, L. M. ; Remaley, A. T.; Fojo, 
S.; Brewer, B.; Allikmets, R. ; Dean, M. 
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Journal 
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A new human ATP-binding cassette (ABC) 

transporter gene that is highly expressed in the liver is 
characterized. The gene, ABCG5, contains 13 exons and encodes a 651 amino 
acid protein. The predicted protein is closely related to the Drosophila 
white gene and a human gene, ABCG1, which is induced by 
cholesterol. All members of this subfamily of genes have a single 
ATP-binding domain at the N-terminus and a single C-terminal set of 
transmembrane segments. ABCG5 maps to human chromosome 2p21, 
between the markers D2S117 and D2S119. The abundant expression of this 
gene in the liver suggests that the protein product has an important role 
in transport of specific mol.(s) into or out of this tissue. 
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In healthy individuals, acute changes in 
changes in plasma cholesterol levels. A 

sitosterolemia, an autosomal recessive disorder characterized by 
increased intestinal absorption and decreased biliary excretion of dietary 
sterols, hypercholesterolemia, and premature coronary atherosclerosis. 
The authors identified seven different mutations in two adjacent, ^ 
oppositely oriented genes that encode new members of the ATP-binding 
cassette (ABC) transporter family (six mutations in 
ABCG8 and one in ABCG5) in nine patients with sitosterolemia. 
The two genes are expressed at highest levels in liver and intestine 
in mice, cholesterol feeding up-regulates expressions of both genes. 
These data suggest that ABCG5 and ABCG8 normally cooperate to limit 
intestinal absorption and to promote biliary excretion of sterols, and 
that mutated forms of these transporters predispose to sterol accumulation 
and atherosclerosis. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
Here we report the cDNA cloning of a novel member of the ABC 
A transporter subfamily from human macrophages. The identified 
coding sequence is of 5.0 kb size and contains an open reading frame which 
encodes a 1617 amino acid polypeptide. Structurally, the putative 
ABC transporter protein product consists of two tandemly 

oriented subunits, each composed of a transmembrane domain followed by a 
nucleotide binding fold, and thus conforms to the group of full-size 
ABC transporters. We also demonstrate the existence of 

an alternative transcript that codes for a 637 amino acid protein variant 
bearing the features of a truncated half-size transporter. Among the 
human ABC transporter subfamily A the novel 

transporter shows highest protein sequence homology with ABCA8 (60%) , 
followed by ABCA2 (32%) and ABCA1 (32%) , respectively. In agreement with 
the proposed classification, the novel transporter was designated ABCA6 . 
The ABCA6 gene is ubiquitously expressed with highest mRNA levels in 
liver, lung, heart and brain. Analysis of the genomic organization 
demonstrated that the ABCA6 gene is composed of 3 8 exons which extend 
across a region of 62 kb size on chromosome 17q24.2. Based on its 
structural features and its cholesterol -responsive regulation ABCA6 is 
potentially involved in macrophage lipid homeostasis. (C) 2001 Academic 
Press . 



